Osteoblastic alkaline phosphatase mRNA is stabilized by binding to vimentin intermediary filaments.
Vascularization is essential in bone tissue engineering and recent research has focused on interactions between osteoblasts (hOBs) and endothelial cells (ECs). It was shown that cocultivation increases the stability of osteoblastic alkaline phosphatase (ALP) mRNA. We investigated the mechanisms behind this observation, focusing on mRNA binding proteins. Using a luciferase reporter assay, we found that the 3'-untranslated region (UTR) of ALP mRNA is necessary for human umbilical vein endothelial cells (HUVEC)-mediated stabilization of osteoblastic ALP mRNA. Using pulldown experiments and nanoflow-HPLC mass spectrometry, vimentin was identified to bind to the 3'-UTR of ALP mRNA. Validation was performed by Western blotting. Functional experiments inhibiting intermediate filaments with iminodipropionitrile and specific inhibition of vimentin by siRNA transfection showed reduced levels of ALP mRNA and protein. Therefore, ALP mRNA binds to and is stabilized by vimentin. This data add to the understanding of intracellular trafficking of ALP mRNA, its function, and have possible implications in tissue engineering applications.